Fibrinogen and tumor cell metastasis.
Detailed studies tumor cell-associated procoagulants and fibrinolytic factors have strongly suggested that local thrombin and plasmin generation may be important in tumor progression. Given that one target for both these serine proteases is fibrinogen, a logical extension of this hypothesis is that local fibrin deposition and dissolution may be key determinants of tumor growth and/or dissemination. To directly test this concept, we initiated studies of tumor growth, experimental metastasis, and spontaneous metastasis in C57Bl/6-inbred mice with and without fibrinogen. Using two established C57Bl/6-derived tumor cell lines, Lewis lung carcinoma and B16-BL6 melanoma, fibrinogen deficiency was found to strongly diminish, but not prevent, the development of lung metastases in both experimental and spontaneous metastasis assays. This difference was not a consequence of any obvious difference in tumor stroma formation or the growth of primary or secondary tumors. Rather, tumor cell fate studies argued that there is an important role of fibrin(ogen) in the sustained adhesion and/or survival of tumor cell emboli within the lung. The specific thrombin inhibitor, hirudin, was also shown to strongly diminish metastatic potential, consistent with earlier reports. More importantly, hirudin was found to further diminish the already low metastatic potential of tumor cells in fibrinogen-deficient mice. We conclude that fibrin(ogen) is a critical determinant of metastatic potential, but thrombin appears to contribute to tumor cell dissemination through at least one fibrinogen-independent mechanism. Further, these findings suggest that therapeutic strategies directed at several hemostatic factors might be useful in the suppression of metastatic disease.